Within the context of heteroepitaxial growth of a film onto a substrate, terraces and steps self-organize according to misfit elasticity forces. Discrete models of ). In this paper we formulate a notion of weak solution to Xiang's continuum model in terms of a variational inequality that is satisfied by strong solutions. Then we prove the existence of a weak solution.
Introduction
Within the context of heteroepitaxial growth of a film onto a substrate, terraces and steps self-organize according to misfit elasticity forces. Discrete models of this behavior were developed by Duport et al. [2] and Tersoff et al. [5] . A continuum limit of these was in turn derived by Xiang [6] (see also the work of Xiang and Weinan [7] and Xu and Xiang [8]). In this paper we formulate a notion of weak solution to Xiang's continuum model in terms of a variational inequality that is satisfied by strong solutions. Then we prove the existence of a weak solution.
The evolution equation derived by Xiang in [6, Formula (3.62) 
whereḣ denotes the derivative of h with respect to t. Here, the function h describes the height of the surface of the film, and it is assumed to be monotone. Without loss of generality, we take h to be increasing. Note that in [6] and [7] h is taken to be decreasing with respect to x, therefore in those papers h(t, x) corresponds to our h(t, −x). Moreover, H denotes the periodic Hilbert transform (see (36) below). To exploit the variational structure of equation (1), we consider the function Φ : R → R ∪ {+∞} introduced in [6, Formula (3.64)] and defined by
Note that Φ is convex, and that (1) can be written aṡ
where the derivative Φ is given by
In Theorem 4 we show that the existence of solutions of (3) with h x bounded away from zero is equivalent to the existence of solutions of the parabolic evolution equationu
where u is an appropriate anti-derivative of h, a is a positive constant, and
We study equation (5) (5) is due to the singularity of log ξ in (4) at the origin. To circumvent this problem, we will consider a family of approximating problems (see 85 below), and we will prove that their solutions converge to a solution of the variational inequality (7). The central result of his paper is the following theorem. 
u(t)) + H(u (t)), w(t) − u(t) (W

